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“Until now, eco- tourists visiting the Great Plains faced a void 
of geological information. . . . [Great Plains Geology] is clearly 
and succinctly written by a leading geologist in a way that 
nongeologists will understand and appreciate.”
— James Stubbendieck, director emeritus of the Center 
for Great Plains Studies at the University of Nebraska– Lincoln 
and author of North American Wildland Plants
“Professor Diffendal has done a marvelous job of assembling 
information and images about the rich geological history and 
terrain of the Great Plains. For those who have ever lived in 
or spent time in the region, as I have, or been as smitten with 
geology as I was. . . . I highly recommend it.”
— Robert Wuthnow, professor of sociology at Princeton 
University and author of Remaking the Heartland: Middle 
America since the 1950s
“An enjoyable guide to the best geological sites in the Great 
Plains of Canada and the United States. Professor Diffendal’s 
lively writing unites geology with personal and historical ref-
erences to provide a great resource for those traveling and 
sightseeing.”
— David Watkins, professor of earth and atmospheric 
sciences at the University of Nebraska– Lincoln
“From the inquisitive tourist or landowner, to the ‘wannabe’ 
archaeologist or dinosaur hunter, to the professional scientist 
or historian who seeks information in a related field, this book 
is a must- read.  .  .  . [It] will quickly dispel the idea that the 
Great Plains are a monotonous and continuously flat region.”
— Gerald Schultz, professor of geology at West Texas 
a&m University
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preface
This book offers my personal view of the geology of the Great 
Plains. It is intended for ecotourists, anyone with a broad 
interest in geology and some general education in science, 
professional geologists and geographers wanting to become 
more familiar with the region, and students, farmers, ranchers, 
and k- 12 educators who want to know about the Great Plains 
and its geological development. Any errors of interpretation 
or fact in this book are solely my own.
The book is arranged in three chapters. The first two discuss 
the region’s boundaries and provide a brief geologic history to 
explain how the Great Plains came to be in its present form. 
The third chapter describes 57 outstanding geologic sites from 
Alberta and Saskatchewan, Canada, to southern Texas. Features 
at these sites illustrate various aspects of the geology of the 
Great Plains. Most of the photographs of these sites are my own.
Figure 1, the geologic time scale and rock column, follows 
the acknowledgments, not because you need to refer to it 
now, but for you to note it for later. You will find it helpful 
throughout this book. Use this figure to see the chronological 
relationships among the geological time spans and the rock 
units deposited in those time spans. The names of these time 
spans and rock units appear frequently in the book. Use this 
figure also to identify the occurrence of important events that 
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affected the Earth’s development, such as mass extinctions, 
glaciations and meteor impacts.
I have included three appendices for background: the first on 
the boundaries and subdivisions of the Great Plains; the second 
an overview of the development of key geologic concepts; and 
the third a list of cautions regarding travel in the Great Plains. 
These are followed by a glossary of the geologic terms used in 
the text, a list of references, and an index.
For easier reading, I have eliminated the accepted scientific 
style of citing references in the text in favor of a simplified 
style of citing the name of the principal author of a work on 
some of the topics I am discussing. Please refer to that name 
in the references section at the end of the book to find the 
appropriate source.
Buy the Book
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Fig. 1. Geologic time scale and rock column. U.S. Geological Survey.
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introduction
Like art and beauty, what constitutes the Great Plains lies in 
the eye of the beholder. For people who have never traveled in 
the American heartland, the name may conjure up images of 
cowboys, Indians, buffalo, prairie dogs, grasshopper swarms, 
cattle drives, heat, wind, dust, blizzards, tornadoes, floods, and 
very flat land. For those who live in the central parts of the lower 
48 states, it can be some or all of these things. After hearing a 
college student of mine from the inner city of Chicago define 
a prairie as a vacant city lot, I came to better understand that 
our views are shaped by our experiences and differ from one 
another’s perceptions, often in major ways. “I know what the 
Great Plains region is, and this place is clearly not part of it!” 
one person would say and another would differ completely.
Captain William Clark thought that he saw where the plains 
began on the west bank as he traveled up the Missouri River 
near the present- day border of Kansas and Nebraska on July 
10, 1804. Others have seen the beginning of the Great Plains 
in places to the east or to the west of that place (fig. 2).
John Wesley Powell, ethnographer, writer, explorer of the 
American West and second director of the U.S. Geological 
Survey, was, so far as I know, the first person to describe and 
to draw a map showing the boundaries of the major physio-
graphic regions of the lower 48 states, including the Great 
Plains (fig. 3). Powell also recognized that the Great Plains 
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extended northward into Canada and southward into the 
Republic of Mexico. Later published works have varied on 
the size and boundaries of the Great Plains, but Powell was 
probably the first scholar to give the region that written name 
and a description. And that name has stuck both in literature 
and in the popular imagination.
For me, the Great Plains is a land of wide- open spaces with 
few trees except along watercourses or on local uplifts like the 
Black Hills. It is a land of big, wild, and scenic rivers, sadly 
now controlled to a greater or lesser extent by dams and water 
diversions. It is a land usually short of water, yet it includes one 
of the major aquifers (variously called the High Plains, Ogallala, 
or High Plains/Ogallala; hereafter the High Plains aquifer) in 
the United States. The Great Plains can look markedly different 
at any one place, depending on the time of day and the quality 
of the light; there is a mirage- like quality to the country. Plain 
or otherwise, it is a beautiful place, often of few people and 
much livestock. I love the region.
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Fig. 2. Fifty published versions of the Great Plains regional boundary. 
Copyright 2000. Reproduced from figure 1, p. 546, of “Where Are the 
Great Plains? A Cartographic Analysis,” Professional Geographer 52, no. 
3, by Sonja Rossum and Stephen Lavin. Reproduced by permission of 
Taylor & Francis Group, llc (http://www.tandfonline.com).
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Fig. 3. J. W. Powell’s boundaries for the Great Plains in the United 
States and some of the other possible choices proposed for the eastern 
boundary. The green line is the approximate 2,000- ft. contour; the blue 
dashed line is the approximate 20- in. precipitation line; the red line is 
the approximate area of alkaline and transitional soils. Solid black lines 
are Powell’s eastern and western boundaries of the Great Plains. From 
Powell, “Physiographic Regions,” 98– 99.
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